In the following paper we conclude for the relativistically 
$1. UNITS AND NOTATIONS
INCE the requirements of the relativity theory and the quantum theory are fundamental for every theory, it is natural to use as units the vacuum velocity of light c, and Planck's constant divided by 2x which we shall simply denote by k. This convention means that all quantities are brought to the dimension of the power of a length by multiplication with powers of 5 and c. The reciprocal length corresponding to the rest mass m is denoted by a = me/k.
As time coordinate we use accordingly the length of the light path. In specific cases, however, we do not wish to give up the use of the imaginary time coordinate. Accordingly, a tensor index denoted by small Latin letters i, refers to the imaginary time coordinate and runs from 1 to 4. A special convention for denoting the complex conjugate seems desirable. Whereas for quantities with the index 0 an asterisk signifies the complex-conjugate in the ordinary sense (e.g., for the current vector S; the quantity So* is the complex conjugate of the charge density Sp), in general LT";p. . signifies:. Dirac's spinors u"with p = 1, , 4 have always a Greek index running from 1 to 4, and I, * means the complex-conjugate of I, in the ordinary sense. Wave functions, insofar as they are ordinary vectors or tensors, are denoted in general with capital letters, U;, U;I,.... The symmetry character of these tensors must in general be added explicitly. As classical fields the electromagnetic and the gravitational fields, as well as fields with rest mass zero, take a special place, and are therefore denoted with the usual letters f;p = fq", an-d g;.p = gp;, respectively.
The energy-momentum tensor T;& is so de- characterized by (j, k) has P q= (2j+1)(2k+1) independent components. Hence to (0, 0) corresponds the scalar, to (-'"-', ) We divide the quantities U into two classes:
(1) the "+1 class" with j integral, k integral;
(2) the "-1 class" with j half-integral, k halfintegral.
The notation is justified because, according to the indicated rules about the reduction of a product into the irreducible constituents under the Lorentz group, the product of two quantities of the +1 class or two quantities of the -1 class contains only quantities of the +1 class, whereas the product of a quantity of the +1 class with a quantity of the -1 class contains only quantities of the -1 class. It is important that the complex conjugate U* for which j and k are interchanged belong to the same class as U.
As can be seen easily from the multiplication rule, tensors with even (odd) number of indices reduce only to quantities of the +1 class ( -1 class).
The propagation vector k; we consider as be- the "+e class" with j integral k half-integral, (4) the "-e cia, ss" with j half-integral k integral.
The multiplication of the classes (1), , 
Furthermore, the tensors of odd rank (vectors, etc )must be. of the form The impossibility of defining in a physically satisfactory way the particle density in the case of integral spin and the energy density in the case of half-integral spins in the c-number theory * But we exclude operations like (k'+~') &, which operate at finite distances in the coordinate space.
' M. Fierz, Helv. Phys. Acta 12, 3 (1939) .
In case of half-integral spin, therefore, a positive definite energy density, as well as a positive definite total energy, is impossible. The latter follows from the fact, that, under the above substitution, the energy density in every spacetime point changes its sign as a result of which the total energy changes also its sign.
It may be emphasized that it was not only unnecessary to assume that the wave equation is of the first order, * but also that the question is left open whether the theory is also invariant with respect to space refiections (x'= -x, xp' --xp).
This scheme covers therefore also Dirac's two component wave equations. (with rest mass zero).
These considerations do not prove that for integral spins there always exists a definite energy density and for half-integral spins a definite charge density. In fact, it has been shown by Fierz' that this is not the case for spin &1 for the densities. There exists, however (in the c number theory), a definite total charge for halfintegral spins and a definite total energy for the integral spins. The spin -value -, is discriminated through the possibility of a definite charge density, and the spin values 0 and 1 are discriminated through the possibility of defining a definite energy density. Nevertheless, the present theory permits arbitrary values of the spin quantum numbers of elementary particles as well as arbitrary values of the rest mass, the electric charge, and the magnetic moments of the particles. that the bracket expressions of all quantities which satisfy the force-free wave equation (9) can be expressed by the function D and (a finite number) of derivatives of it without using the function DI. This is also true for brackets with the + sign, since otherwise it would follow that gauge invariant quantities, which are constructed bilinearly from the U'"), as for example the charge density, are noncommutable in two points with a space-like distance. "
The justification for our postulate lies in the fact that measurements at two space points with a space-like distance can never disturb each other, since no signals can be transmitted with velocities greater than that of light. Theories which would make use of the D~function in their quantization would be very much different from the known theories in their consequences.
At once we are able to draw further conclusions about the number of derivatives of D function which can occur in the bracket expressions, if we take into account the invariance of the theories under the transformation s of the restricted Lorentz group and if we use the results of the preceding section on the class division of the tensors. We assume the quantities U&") to be ordered in such a way that each field component is composed only of quantities of the same class.
We consider especially the bracket expression of a field component . U'"' with its own complex conjugate [U&"&(x', x&&') , U*&"&(x", xo")].
We distinguish now the two cases of half-integral and integral spin. In the former case this expression transforms according to (8) 
